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1. This report deals with try visit to the signal Corps Labora- 
tories , March 21 - 24, 1932. 

2. Immediately after arrival, Monday afternoon, and after report- 
ing at headquarters, Port Hon&outh, I had a conference with Mr. Graham 
In regard to the cipher facsimile system of the German inventor, £r. 

VTrede, for the purpose of discussing the outlines of the conference to 
he held with the inventor the neat day, Tuesday. A copy of the report 
written by Mr.. Graham and itself., and the conclusions reached in regard 
to the Wrade system, after full discussions with Xsr. -rede on Tuesday, 
will he submitted later. 

3. Viedneeday was devoted to discussions with air. Graham and his 
assistants while the various elements of the signal Corps cipher machine 
being constructed at' the laboratories were being assembled for the first 
time. In the late afternoon the machine was completely assembled, in 
eorScing- order, and made ready for a preliminary test, Thursday morning* 

Some minor difficulties were encountered, occasioned by the fact that 
one of the control relays apparently did not operate with sufficient 
speed to accomplish its function. On Thursday morning I prepared & 
plain-text massage of 5CG letters and proceeded to encipher it by the 
machine. This test required twenty ©Juntos, the machine operating in 

a very satisfactory manner at the rate of twenty-five letters per minute. 

4. The comparatively low rate of speed was occasioned by two factors: 
{X) the slowness with which the eye and hand cun work in selecting the 
proper letter on the keyboard, in noting the cipher letter on the bank of 
lights, and in writing down the cipher letter; (2) the slowness of the 
relay referred to above. Zlo doubts are entertained by us, however, in 
regard to the possibility of increasing, the speed to a more satisfactory 
level without any material change in design of the cryptograph itself. 

Zn the first plaoe, speed of operation could certainly increase with 
practice ou tho part of an operator, so that In the case of the hand- 
recording type of machine there is no doubt but that u speed of 50 to 
60 characters per minute, equivalent to 10 to 12 five-letter code groups 
per minute, could be obtained. This is approximately five times faster 
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than a code book can possibly be handled* In tha second piece, with the 
construction of an adaptor to be placed in position over the keyboard of 
a typewriter or of a teletyper, in which case the operator hae no writing 
to do but merely operates the keyboard of the cryptograph, the speed of 
encipherment could be raised no doubt to SO - 35 five-letter words per 
minute, possibly sore. Additional details in connection with this adapter 
will folios. ... 

5. t’roia the cryptographic point of view the present hand-recording 
model is highly satisfactory. I know of no sore secure method. If used 
between the highest permanent or sealpemanent. headquarters, it is believed 
that absolute indeoipherability can be accomplished in practical operation; 
If used between mobile, snail headquarters, the degree of security in precti 
cal usage will be a function of the pains to which St is thought practicable 
to go in regard to length end variation of keying topee. ; Thee© details con 
readily be worked out later, 

6. The questions which arise in the immediate present are theses 

a. How many additional models of the present design should 

■ be constructed? 

b. Where should they be constructed? 

.'o’* Shall development proceed at once with regard to the 

“*'■ adapter 'referred to in paragraph 4? 

d. Can funds sufficient for these purposes be made available? 

V. In regard to question a, it is recomcsended • that at least two more 
hand-recording models be eonatrlsoted without delay, making three merdnee 
available for test purposes. Two of these should be sent to this office 
for cryptographic experimentation and study; the third model should remain 
at the 1 eboratorios for further engineering study. 

i ■ 

8. in regard to question b, it is recommended that the two additional 
models bo constructed at the laboratories, rather than by an outside engi- 
neering laboratory. In the first place, the desire for secrecy in regard 
to this machine, st least for the present, dictates the policy that no de- 
tails should be node available to outside parties. In the second place,, 
the time and coat of construction within the laboratories would be muck 
loss than would obtain outside, since very little additions! engineering 
study and experimentation is necessary, all thl3 having now been completed. 

9. Ia regard to question <3, it io recommended that tha laboratories 
be directed to initiate © study"" *ith regard to tho possible development of 
a suitable adapter to be positioned over the keyboard of either an ordinary 
typewriter, or of & teletype machine. If feasible , the typing of enciphered 
and deciphered cryptograms could be accomplished automatically; or, the 
cryptograph could be used in conjunction with a teletype keyboard do that 
ultimately it might be pussiblo, without any intermediate steps, to encipher 
transmit* receive, decipher and print cryptograms at a high rate of speed. 
This phase of the development represents only a continuation of th® original 
project as regards cryptographic apparatus. 
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19. La regard to foods. It Is estimated that the entire cost of pro- 
ducing the two additional models re cowsaea&ed in paragraph ? stove, including 
labor, should not exceed $1000 or $1200, sines it is merely a question of 
duplicating eleasnts already produced, and not of additional engineering or 
developo&ntal study.. As regards the adapter, however, considerable develop- 
mental cork would be nocoeeary and it is thought by the laboratory personnel 
that about £3000 will be required for this phase pf the project. 2hc ques- 
tion as to v)*sther such a sun can be made available, either in part or la 
whole, before the beginning of the fiscal year 1833, is left for the consid- 
eration of those controlling the disposition of devolopasat funds* 

11. lo summarise, it ie desired to Indicate that the progress made by 
the 'laboratories to date ie very satisfactory end gives promise of oulcdnating 
in the production of & machine? that will satisfy every requirement of practi- 
cability, speed* scour soy, find security. 



William ?. 



Friedman, 



